Caspase-mediated inhibition of human cytosolic phospholipase A2 during apoptosis.
Activation of cytosolic phospholipase A2 (cPLA2) is an essential step in the initiation of the cascade of enzymatic reactions leading to the generation of proinflammatory lipid mediators. Hence, the regulation of cPLA2 is a key event in the induction of inflammatory responses. cPLA2 is activated, in part, by apoptotic stimuli such as TNF or Fas ligand. Apoptosis, however, does not provoke an inflammatory response. Here, we demonstrate that cPLA2 is cleaved by caspase-3 and/or a related caspase in HeLa cells undergoing apoptosis. Mutation of a predicted caspase-3 cleavage site abolishes cPLA2 processing both in vitro and in intact cells. The 70-kDa cleavage product of cPLA2 itself has no catalytic function, while inhibition of cleavage results in an increased enzymatic activity. Additionally, overexpression of the 70-kDa fragment appears to produce a dominant negative effect on endogenous cPLA2 activity. In HeLa cells, cPLA2 activity was dispensable for the course of apoptosis. We cannot rule out, however, that cPLA2 activity is involved in the induction of apoptosis in other cell types. Taken together, our results suggest that the enzymatic activity of cPLA2 is specifically inhibited by caspase-mediated cleavage during apoptosis. The inactivation of cPLA2 represents a previously unrecognized mechanism for avoiding an inflammatory reaction against apoptotic cells.